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~ " ]  Aprotinln Prevents Fibrin Formation in Cardiac 
Surfer,,' 
Jeanne L Bennett, Lesley Doyle, Jsnis Shaw, Barry R. H. Dcr~n, Daniel J. 
M. Keenan, Jassica T. Douglas. Vascular Biology Group, Uni;'.'rsily Dept. of 
Anaesthesia nd Cardiothoracic Unit, Royal Infirmary, Manchester, England 
Aprotinin has been shown to significantly reduce bleeding following cardiac 
surgery, however it is unclear what is the most appropriate dosage, what risks 
are involved and finally what underlying physiological mechanism controls 
the reduction in bleeding? The effect of different concentrations of Aprotlnln 
(095 x 106 - 4.45 x 106 KU, Trasyo", Bayer) w be assessed in 4 
groups undergoing coronary artery bypass graft surgery (CABG) in relation 
to a control group of patients who will only receive beparin (each group, 
n = 40). Measurements of bleeding; platslet aggregation to collagen and 
ristocetin; t.PA, u-PA and PAl-l; soluble fibrin and fibrin speciflo degradation 
products (D-dlmer), (AGEN Biomedical, Brisbane, Australia) and factor X1 la 
will be obtained a) post induction of anaesthesia, b) following aprotinin, 
c) following heparin administration, d) during cardiopulmonary bypass, e) 
immediately following bypass, f) 2 hours g) 6 hours, h) day 1 and i) dw 
5 postoperatively. Preliminary results from 32 patients show that Aprctinin 
reduces circulating levels of soluble tibrin following CABG when compared to 
the control group (1.85/~g/ml vs 0.53/~g/ml, median) p < 0.001 at all doses 
of ,^.protinin. Aprotihin modifies the increase in XDP shown in the control 
group at the end of bypass (290 ng/ml vs 48 ng/ml) p < 0,05 and reduces 
cross-linked egradation products on day 5 postoperatively (538 ~g/ml vs 
2116 ng/ml) p < 0.001 with an apparent dose related effect. These preliminary 
findings suggest that the mode of action of a~rotinin in reducing blood loss 
following CABG may be due in part to ths prevention of fibrin formation with a 
resultant decrease in fibrin degradation products thus forming a more stable 
hasmostatio plug with reduced bleeding foflowing surgery. Our preliminary 
findings suggests higher dosages of Aprotinin have beneficial h~mostatic 
effects which should result in a more widespread use in cardiac surgery thus 
reducing the amount of blood and blood products used with a decrease in 
attendant risks and costs. (British Heart Foundation Grant PG/94099). 
~ Echocardlographlc Predictors of  Left Ventrlcular 
Outf low Tract Obctmctlon and Systolic Anterior 
Motion of  the Mltral Valve After Bltral Valve 
Reconstruction for Myxomatou~ Valve Dlse~;se 
Andrew D. Maslow, Robert A, Levine. Beth israel Hosp,,c~ and 
Massachusetts General Hospital, Boston, MA 
Recent studies have described left ventrlcular outflow tract obstruction/systolic 
anterior motion (LVOTO/SAM) after mitrel valve reconstruction (MVR) in pa- 
tit=hiS with myxomatous mitral valve disease, but have not explored predictors 
of SAM by transesophageat (TEE) echo prior to MVR. We therefore exam- 
ined 5 consecutive patients who developed SAM after MVR (group 1) and 
an equal number who did not (group 2), In a standard long-axis view, the 
leogths oi the coapted antsdor (ALl and posterior (PL) leaflets (annulus to 
coaptation) and the distance from coaptstion point to ssptum (C-Sept) were 
measured before MVR, during SAM, and when SAM resolved. 
Results: Prior to MVR, group 1 had a significantly smaller AL/PL ratio (p < 
0.05) and C-Sept distance (p < 0,05) compared to group 2. 
Pra MVR LVOTO/SAM No LVOTOISAM 
Group I Group 2 Group 1 Group I Group 2 
AUPL 0.02 (0.15) 1.98 (0.40) ° 1.09 (0.20) 2.02 (0.38) o 3.25 (0.54) 
C-Sept (cm) 2.31 (0.20) 3.16 (0.58)* 1.R,,0 (0.35) 2.32 (0.37)Q 2.g9 (0.49) 
"p < 0.05 vs group 1 before MVR; Op < 0.05 vs group 1 with SAM 
Conclusions: These initial rssuits suggest that a greater contribution of 
the posterior leaflet and a smaller C-Sept distance by TEE before MVR 
mW Indicate an increased risk of LVOTO/$AM after MVR in patients with 
myxomatous valves, Resolution of LVOTO/SAM was associated with shifts 
of the coaptation point away from the LVOT and a greater contribution of 
the anterior leaflet to valve clouurs. This is consistent with the concept hat 
SAM relates to anterior malpesitlon of slack leaflet portions into the LVOT, 
especially if the posterior leaflet is elongated. 
~ Ventficuloartedal Coupling and the "Physiology" of  
He~onstructive Surgery for Left Ventricular 
Aneurysm 
Fable Fantint, Madsa Ot Donate, G i~ Badetta, Ann8 Toso 1 
Micbel Sabalk~ 1, Vlncant Do~. Caro~ Un/t Un/ven~/ty of Romnce,/tsty: 
~ Csr0rotfWa~ C, ena~ of Moneco, Monaca 
To Inve~igme coUl l~ betw~m the he~t taxi ~ =~mm In ~eft ven- 
trlc~ (LV) an~ and ~ m o ~  ~.~tm" reco~ mm~ery. 
vantion (A), after 1 week (B), and after 1 year (C). The slope of arterial 
end-systolic pressure-stroke volume (arterial elastanca -As) was compared 
to the hemodynamic data calculated by me~_n of frame-by-frame analysis of 
ventrioufographles and high fidelity pressure tracings, recorded during atrial 
pacing ($1.$1 600 msec). 
EDVI SVl LVEF Emax Ae Ao/Emax 
A 208:1:82 59±18 31 <-12 1.09<-0.73 2.35-~0.88 2.68±1.1 
B 141 ±39" 60±13 46<-13" 1.63=1:0.82" 1.734-0.40" 1.34.+.0.84" 
C 139<-44" 59<-16 43<-10 °§ 1.60<-0.92 2.07±1.1" 1.48±0.04" 
*p .(: 0.05 vs A; gp < 0.05 C vs B; EDVI - end-diastolic volume index; SVI - stroke index; 
EF - ejection fraction; Emax - maximal pressure/volume ratio. 
ii o~-]m¢ 
A ~,e-md¢ 54 / /  
l@ 30 SO TO 0 IO0 200 )00 400 
LY'~ ~DYI 
Ae/Emx showed an Inverse hyperbolic correlation with LVEF (left graph) 
and a direct linear corrslat[o,~ with EDVI (right graph). The postoperatory 
increase in Emax was related to the EDVI decrease (R = -0.58; p < 0.02), 
Percent changes in LVEF (A vs B) correlated to those in Ae (R ,, -0.575; p < 
0,025), Emax (R = 0.53; p < 0,042) and Ae/Emax (It ,, -0.83, p < 0.0001); 
early results were confirmed after 1 year {A vs C and B vs C). 
Conclusion: ventriculoartarial coupling is the physiological link among the 
structural changes caused by LV aneurysmectomy, LV pump function and 
postoparatory cardioclrculatory equilibrium. 
~ ' ~  Intermittent lechemla Prior Reveralble to Prolonged 
lachemla Protects Canine Myocyte Contractil ity 
Douglas Baldwin, Y. Chandrsshskhar, Herbert Ward, Dao~heng Liu, 
(ndar Anand. VA Medical Center and Univ. of Minnesota, Minneapolis, MN 
We hypothesized that contractility and calcium dynamics would be protected 
in myocytes from dogs (n : 6) treatod with regional intermittent ischemia 
prior to global ischemia. After four 3 minute LAD occlusions followed by 
repertusion, the heart was made ischemic with aortic cross-clamping for 20 
minutes on cardiopufmonary b pass then roporfused for 60 minutes. Isolated 
single myocytss from LAD and remote regions were studied for differences 
in contracUfity (percent shortening, using a video edge detection system) and 
intracallular calcium transients (delta [Call, using Furs 2 AM). LAD region 
myocytes showed a dose dependent increase in contractility (similar to our 
controls, data not shown) with increasing extracellular calcium (1-6 mM) 
while remote region myocytss failed to respond (p < 0.01, ANOVA). Both 
LAD and remote cells showed normal and equal increases in [Call with 
increasing extracellular calcium concentrations (p < 0,05). 
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These dala suggest hat prolonged reversible Ischemia decreases myofil- 
ament calcium sensitivity and that Intermittent pmischemla protests myofila. 
ment relmonse to calcimn, 
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repair, we sludied 20 consecutive patients (mean age: 65.4-10) with TEE. The 
Interval between reparative aortio surgery, (18 supracoronary and 2 compos- 
ite grafts) and the TEE study was 62.4- 36 months. TEE revealed late com- 
pliceticns of surgical repair in 8 patients: asymptomatic pseudoaneurysms of 
the ascending aorta (n = 3), pseudoaneurysme associated with severe ~o~c 
regurgita~on (11 = 3), esymptometic chmnio dissection of the aortic root prox- 
imal to the graft (n = 1), sovem aortic insufficiency (AI) due to dehiscence 
of commlesurat sutures (n = 1). In 4 patients with aortic pseudeaneurysms, 
dehlscenea of the proximal sutures of the aortic graft was demonstrated by 
TEE. In both patients with composite aortic grafts, non-stonatic thickening of 
the graft was obearved. NI these TEE findings were confirmed using a com- 
parative neninvasive imaging modality (14 MRI, 6 computed to~hy)  or 
at surgery. On the basis of TEE findings, 5 patients undenveut surgi~d rein- 
terventlon (3 false aneurysme associated withsevere AI, 1 esymptomatic 
pseudoaneurysm > 65 ram, 1 isolated severe AI). MRI missed the aortic root 
dissection while the dehiscence of the distal aortic graft sutures was missed 
by beth TEE and MRI in the 3 patients who were reope~ted for complicated 
pseudoaneurysm. Conclusions. Late complications of type A aortic dissection 
repair were frequently noted (40%). In order to detect hese potentially lethal 
complications which frequently require surgical relntervention, routing TEE 
fellow-up Is proposed, even in asymptemattc patients. 
~The Direct Effects of  Protamlne SuPine o .  MYOcyte 
Contracti le Function Fol lowing Hypothermic 
Hyperkalemlc Csrdlopi .~jNc Arrest 
Seung-Jun O., Monty H. Cox, Rupak Mukherjea, Mark J. Clair, Fr~l 
A. Crawford, Francis G. Spinele. Medical University of South Carolina, 
Charleston, SC 
Conventional requirements for cardiac surgery include hypothermic hyper- 
kalemic cardioplegio arrest (HHCA) and reversal of hepartn anticeagulation 
with pmtamine sulfate (PROT). Both HHCA and rewarming and PROT have 
been suggested to cause transient LV dysfunction, but the cellular basis for 
this effect remains unclear. This project ested the hypothesis that HHCA and 
PROT have direct and interactive ffects on myocyte (MYO) contractile pro- 
cesses. LV MYOs were isolated from 5 pigs and examined under control condi- 
tions (37O C, cell media) and HHCA and rewarming (4 e C, 24 mEq K +, 2 hrs 
37 o C, cell media), MYO function was measured at basal state and in the pres- 
ence of PROT (10-40/~g/ml) using vide~microscopy. PROT conce.trations 
were chosen to reflect clinical plasma levels. Basal MYO shortening velocity 
fell after HHCA and rewarming (28.7 ± 0.7 ve 51,0 ± 1.6 p.m/s, °p < 0.65). 
PROT reduced MYO contractility ina dose dependent manner;, this effect was 
ameliorated after HHCA (Fig): These observations uggest hat a dlmut inter- 
action occurs between PROT and the MYO, which is reduced following HHCA. 
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These unique findings e..~ons~tod that HHCA and PROT have direct and 
interactive ffects on MYO conVa~'la fun~on and may play a contributory 
role towards the transient LV dysfunction encountered in the early post 
cardiac surgical setting. 
~-~ Prosthetic Heart Valves 
Tuesday, March 26, 1996, Noon-2:00 p.m. 
Orange County Convention Center, Hall E 
Presentation Hour: Noon-1:00 p.m. 
~'-63-~-'~ Cmnpmblon of Elfectlve Odlk:e Area Calculations 
Nelson P. l~ujtik), Jeffrey Kwon, MaJk Kdnglen. Edward Giti, 
Flel~n Shandas, I.~am Vaidez-Cruz. Un/mmly of co/orado Hea~ 
,.~.~-,,~ CW~t~. ~ 00, Tha Ct~l~n~; Hosp~ ~ CO 
To beeer __ d"'~e_ me effect of ~ e~csm ermee m (EOA) ca~ 
cutated by the Doppler continuity equation (DCE) with Jncreastng flow, we 
compared EOA under puls~tile and steady state condilJons. A circular, dgid 
orifice (15 ram), selected to avoid structural changes, was mounted in a flow 
chamber, nnd velocity tracings were recon~ed by continuous wave Doppler 
for pulsatile (15-100 cc at 10-100 bpm) ~d steady state (30--200 ccJsec) 
flows. EOA calculated using DCE (EOA = s,lmke velumeNTI) remained con- 
stent for ell steady flows but increased with increasing puteaflle flows (F~gure 
1). To isolate the effect of puteaffiity, we calculated the Slmuhal number (Sn 
= (diameterNTl*(ejection flme/R-R)), a dimensionless clinically measurable 
index that contains all parameters associated with pulsaflle flow (Figure 2). 
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Sn varied with flow rate slmlh~J" to EOA vadations and suggest that pulsatility 
has its greatest effects at low flows. Sn appears to be a useful parameter in 
identifying clinical EOA measmements particularly suscep~'ote o miner flow 
rate changes. 
I "~ '~ Three-Dimensional Echocardiography and Flow 
Imaging of  Prosthetic Valves: In-v/fro Studies 
Robin Shaedas, Jeffrey Kwon, Eugene Litl~, lzumi Yamada, Ole Knudson, 
Michael Jones, Ulliam Valdes-Cruz. The Children's I -~ ,  Denver, CO; 
LAMS-NHLBI, Bethesda, MD 
Three-dimenslonal reconstruction of echocerdiographio mages (3D echo) 
and of color Doppler flow l ~  (3D flow) shouM pmvk~ improved diagnes- 
tic information on opening areas of prosthetic valves. Methods: Bioprosthetic 
(porcine aortic) and mechanical (tilting disk, biioaflat) valves (sizes: 21-29 
mm) were mounted in a puleatila flow chamber (70 bpm, 60 co stroke volume) 
that allowed for two-dimensional (2D) and 31) echo and flow im,:~ging as well 
as simultaneous high resofution CI'~itel video recording of valve motion. 3D 
anatomic (AOA) and effective odrce areas (EOA) for all valves were mea- 
sured from croso-soutional views of the 3D echo (for AOA) and 3D flow (for 
EOA) ima0es using eff-lina custom software. 
Rasults:3D tntaOIng provided superior detection of obnen'nal leaflet motion 
such es leaflat lmmobitity aod ~ ppen!ng as well as of nermal stnJCh~es 
such as individual odflce meas wh(m compared to :)D echo images. 3D AOA's 
correlated well to vidao planimetersd anstomic areas for all valves (y = 0.93 
x + 1.2; r = 0.94; SEE = 0.16 cm 2) 3D EOA's consisten~ ovematfmeted 
Doppler EOA calculated from the contirmity equation (y = 2.43x + 0.83; r = 
0.96), principally due to instrument factors inherent in the 3D F~co~-,slmction 
technique. 
Cotctus/ons: 3D echo and 3D flow imaging of pmstheflc valves provide 
morn detailed resolution of valve ~ and motion than 2D imag~.ng. 
Although 3D echo pmvtdas greater accuracy In quantifying AOA, 3D flow 
hna01nO is critically ~i-,,~,-<lent ona number of Instrument facters which must 
be ppen~zed tx~xe 3D now maasursmam cen be appeed ci~n~c~. 
~ ' ~  ItyMmesis Behavior of  Stenolic Aortic 
Utiiam Vak~s-C~z. The Cltildren's Hos~ Deriver,, CO; LAMS-NHLBI, 
Be~asd~ MO 
R'@d~ mnos~ ~ i s  ma~ nm ~-~ a rm~ re~ioes~ of flow m 
o i~ nn~due mthe nm'Hmifammlastic ~ of the la~els. UMngao 
/n t~ro Km,T~, m measurad ~e a~aton~ ppening m-e~ (AOA) of a calcified 
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